Insertion of bitopic membrane proteins into the inner membrane of mitochondria involves an export step from the matrix.
The mitochondrial inner membrane contains a large number of polytopic proteins that are derived from prokaryotic ancestors of mitochondria. Little is known about the intramitochondrial sorting of these proteins. We chose two proteins of known topology as examples to study the pathway of insertion into the inner membrane; Mrs2 and Yta10 are bitopic proteins that expose negatively charged loops of different complexity into the intermembrane space. Here we show that both Mrs2 and Yta10 transiently accumulate as sorting intermediates in the matrix before they integrate into the inner membrane. The sorting pathway of both proteins can be separated into two sequential reactions: (i) import into the matrix and (ii) insertion from the matrix into the inner membrane. The latter process was found to depend on the membrane potential and, in this respect, is similar to the insertion of membrane proteins in bacteria. A comparison of the charge distribution of intermembrane space loops in a variety of mitochondrial inner membrane proteins suggests that this mode of "conservative sorting" might be the typical insertion route for polytopic inner membrane proteins that originated from bacterial ancestors.